Multiple sclerosis (MS) is a chronic demyelinating autoimmune disorder affecting the central nervous system and targets the myelin sheaths around nerves. Local problem: Medical advances have enabled patients to lead a better quality of life (QoL) than before. However, because of its chronicity and unpredictability, it remains a very challenging disease for both patients and their families, as it involves the continued use of medication to slow down progression. The aim of this study is to assess drug adherence in patients with MS. In particular, we will examine how the way drugs are administered (oral or injective) affects compliance with therapy, including the correlation with coping strategies and the QoL of each patient.
Introduction
Multiple sclerosis (MS) is a chronic demyelinating autoimmune disorder affecting the central nervous system and targets the myelin sheaths around nerves, leading to inflammation, myelin loss, and axonal destruction. [1] It is estimated to affect 2.5 million people worldwide and is the most common cause of neurological disability among people aged between 20 and 50 years, [2] resulting in a greater loss of productivity and quality of life (QoL) compared with other diseases. [3] Patients' behavior toward treatment is called adherence or compliance. MS has several clinical forms. This manifests itself in episodes (relapses or relapses) that alter neurological functions. The relapses are followed by partial or total functional recovery and a period of relative stability (remission) until the next episode. [4] Unfortunately, there is no treatment for MS, even if there are several pharmacological strategies that are efficacious in reducing relapse frequency in MS, preventing new lesion formation on brain magnetic resonance imaging (MRI), to modify the course of the disease, manage symptoms, and improve motor function. [5] However, the experiences of many patients show poor adherence to therapy. This has a negative impact on morbidity and mortality of patients, as well as on the overall cost of patient care. Published rates of adherence range from 28% to 88%. [5] Portaccio and Amato [6] have shown that there is a high rate of drug disruption, particularly of injectable drugs.
Some specific features of MS may be related to therapeutic adhesion, including long periods of disease remission, lack of predictability of the disease, inadequate knowledge of the disease or its treatments, fear of needles, side effects of therapies, low selfefficacy, [7] and cognitive deficits including low cognitive Editor: Massimo Tusconi.
Ethical Approval: The study protocol was approved by the Local Ethics Committee according to Declaration of Helsinki Informed Consent: Informed written consent was obtained from the patient for publication of this case report and accompanying images reserve. [8] Furthermore, patients may not readily perceive the benefits of such costly, inconvenient, and at times painful treatments since disease-modifying therapies (DMTs) are prescribed to prevent relatively uncommon but disruptive relapse events and disability progression which occurs over years. [9] From a methodological point of view, therefore, it is essential to use statistical tools and coding flows in which to process data in as much detail and precision as possible. [10] It is also important to consider all aspects of biopsychosocial information to find intervention strategies to improve the care service and QoL of patients. [11] Patient participation in medication brings many benefits, including reduced rates for first aid visits, hospital admissions, and absence from work. These factors can significantly influence not only the results of the treatment itself but can also influence both their QoL and mental health (depression and anxiety). [12] A key instrument for adaptation to the needs of chronic diseases is called coping strategies, a dynamic process that takes into consideration changing characteristics of the stressor over time. The physiological impact of stress is different for each individual. It would be desirable to find an efficient stress monitoring system that assesses both the physiological and psychological impact of stress by translating these assessments into accurate quantitative metrics. [13] Actually, in recent years, there has been an increasing interest to study this process; above all McCabe and McKern [14] observed that coping strategies were important predictors of QoL in MS.
Through the appraisal process, patients evaluate the stressor (the personal consequence of MS to their lives) and select the coping strategy that is most effective in reducing or removing it. Moreover, certain types of coping may lead to better adjustments. [15] The objective of our observational study is to assess the level of therapeutic compliance in patients with MS. We aimed to examine how the mode of administration of drug can correlate with therapeutic compliance and whether it is influenced by the coping strategies and QoL of the patient. Although several studies have been conducted on the therapeutic adherence in patients with MS, no one has shown a possible correlation with psychological variables such as the coping strategies present in the individual and his QoL. In addition, demographic variables and the overall cognitive profile were considered. Our hypothesis assumes that subjects with better coping strategies may have greater adherence to therapy and a better QoL independently froms cognitive impairment.
Materials and methods

Study population
We examined a series of clinically definite MS patients during a period of 1year. Inclusion criteria for the study were: a neurologist-confirmed diagnosis of definite MS according to the prevailing criteria; 16 years old over; capability and disposition to provide informed consent and to complete the study questionnaires. Specifically, for this study, participants were included if the use of drugs for sclerosis was reported during the study period. Institutional ethics approval was obtained and participants provided informed consent.
Assessment
All patients were submitted to clinical and behavioral scales such as, the Italian version of the Morisky Medication Adherence Scale (MMAS-8), [16] the Quality of Life-54 (MSQOL-54), [17] the Brief coping orientation to problems experienced (COPE) Inventory [18] , and the Brief Repeatable Battery of Neuropsychological Tests (BRB-N). [18] The MMAS-8 is an 8-item self-report measure that evaluates the adherence to therapy. The "Total Score" ranges from 0 to 8; high scores indicates presence of adherence to treatment. The MSQOL-54 is a 54-item self-report questionnaire that evaluates mental and physical health of the patient. Previous findings indicate that the Italian version of the MSQOL-54 is a reliable and valid measure of the QoL in patients with MS. [19] The Brief COPE Inventory is a 28-item self-report questionnaire that evaluates the frequency of use of different coping strategies.
Higher scores indicate that a particular coping strategy is more frequently used. BRB-N is a neuropsychological battery sensitive to the cognitive deficits that typically characterize MS. For all the BRB-N tasks, higher scores mean better performance ( Table 1 ).
Statistical analysis
Analyses were performed using an open source R3.0 software package. A 95% confidence level was set with a 5% alpha error. Statistical significance was set at P < .05. Descriptive statistic of sociodemographic characteristic, followed by the mean, standard deviation of the 2 groups was conducted. Normal distribution of the data was evaluated using the Shapiro-Wilk normality test. The Mann-Whitney U test was performed to compare the 2 groups (intergroup analysis), whereas correlations between the therapeutic adherence and clinical variables were computed by Spearman coefficient for intragroups analysis.
Results
Sample characteristics
In total, a total of 88 patients were enrolled and divided into 2 groups (injecting or oral) according to drug therapy: injecting group, 44 patients with age 48.30 ± 13.14; the oral group, 44 patients with age 48.45 ± 12.68 years. The groups were Table 2 .
Intergroup and correlation analysis
In intergroup analysis, we observed significant differences between the two groups in symbol digit modalities test (P = .001), paced auditory serial addition test 3 (P = .01), paced auditory serial addition test 2 (P = .05), and mental health (P = .03). No significant differences were found for the other clinical scales. For correlation analysis, in injecting group a significant correlation was highlighted between therapeutic adherence and COPE (r = 0.45, P = .002) and therapeutic adherence and mental health (r = 0.34, P = .03) ( Fig. 1A and  B ). No significant correlation in the oral group was found.
Discussion
It is a challenge to maintain adherence therapies during the long term. Adherence to therapy is a key factor in the success of treatment. [20] In many cases, the treatment of chronic diseases questions patients' self-management abilities and motivational resources by requiring medication, following a diet and changing individual lifestyles. [21] This also applies to standard immunomodulating therapies for MS, which require careful maintenance of (self-)injection programs and sometimes tolerance of unwanted side effects. As with other chronic conditions, a substantial proportion of patients do not adhere to treatment for at least a certain period. [22] Current evidence indicates that a progressive course of MS, higher disability, lower self-efficacy, lower motivation for change, and lower perceived benefits suggests that DMTs may not be adhered to in MS. [23] Achieving treatment goals in MS requires strict adherence to treatment programs. [24] This study analyzed persistence and adherence to oral medications compared to injectable DMTs in patients with MS. Our study identified specific features that influenced the likelihood of adhesion, including some modifiable attributes. These characteristics can put a person at risk of nonadherence or be useful indicators of future nonadherence. Two different groups were examined for the type of drug administration used. The results showed that therapeutic adherence is similar in both groups, indeed almost all our patients show a willingness to treat. It was important that coping strategies and mental health are correlated with therapeutic adherence in the group of subjects who practice injective drug therapy. This suggests that for injection patients to have greater adherence and endurance over long periods of time, they need to develop adequate strategies to cope with the type of administration and good mental health. On the contrary, oral users probably do not need specific coping strategies as the therapy is more accepted, easier to administer, and more like other pharmacological therapies. This is confirmed by the literature, which shows that there is greater therapeutic adherence to orally administered drugs.
For example, Bergvall et al, [25] in most studies, have shown that persistence and adherence to oral medication are higher than that of injectable and infusible DMTs. [26] This is probably because of both a perceived lack of efficacy and with greater side effects. [27] However, if patients develop good coping strategies and greater mental stability there is no difference in therapeutic adherence. Understanding coping strategies before treatment may allow a personalized support during long-term management of the disease and may improve adherence to treatment. Therefore, evaluating coping strategies is important in MS, especially if it is possible to identify the variables associated with anxiety or depression and to develop targeted psychotherapeutic measures that can provide long-term resistance to depression. [28] Actually, some studies have shown a strong link between adherence to treatment and the emotional functioning of patients with MS. Almost 63% of patients with MS and with current mood or anxiety disorder showed variable or poor adherence throughout the study. These patients were almost 5 times more likely than patients with MS without a psychiatric diagnosis to have problems with adherence to DMTs. Variable/poor adherents also approved more anxiety and mood symptoms by self-reporting than patients with adequate adherence during the study. Poor adherence was associated with memory defaults, anxiety, depression, neuroticism, and reduced consciousness. The results highlight the importance of conducting in-depth psychiatric and neuropsychological evaluation when patients have problems taking medications as prescribed. [28] For this reason, it is very important to promote adherence, given that it has been shown to be associated with better clinical outcomes, with less use of healthcare resources, with a lower incidence of hospitalization in MS, and, most of all, with a better QoL in terms of health. [29] Tan et al [30, 31] found that patients who were adherent had significantly lower rates of relapse than nonadherent patients.
Limitations and conclusion
Our results have demonstrated the importance of developing effective coping strategies to reduce psychological distress and improve therapeutic adherence when administering the drug by injection. Despite the functional limitation imposed by the disease, greater attention to psychological aspects might be significant in ensuring a greater state of well-being. For this reason, it would be useful to replicate this study on a larger group of patients considering further psychological variables, the start of the drug, other methods of administration, and any relapses of the disease.
